These results suggested that γ-Glu-Val-Gly is widely distributed in fermented shrimp paste condiments.
Introduction
It was recently reported that kokumi substances such as glutathione are perceived through the calcium-sensing receptor (CaSR) in humans (Ohsu et al., 2010; Maruyama et al., 2012) .
These studies revealed that glutathione can activate human CaSR, and that several γ-glutamyl-peptides including γ-Glu-Ala, γ-GluVal, γ-Glu-Cys, γ-Glu-α-aminobutyryl-Gly (ophthalmic acid) and γ-Glu-Val-Gly can also activate the CaSR. These substances possess the characteristics of kokumi substances, being able to modify the five basic tastes, especially sweet, salty and umami, when they are added to basic taste solutions or food, even though these substances themselves have no taste at the concentrations tested (Ueda et al., 1990; Ueda et al., 1997; Dunkel et al., 2007; ). The CaSR activity of these γ-glutamyl-peptides has also been shown to be positively correlated with the sensory activity of kokumi substances, suggesting that kokumi substances are perceived low, a new method for the determination and quantification of this peptide using LC/MS/MS after derivatization with 6-aminoquinoyl-N-hydroxysuccinimidyl-carbamate (AQC) reagent, which is a representative amino-group derivatizing reagent (Cornelius et al., 1995) , was developed. In the present study, the presence and quantity of γ-Glu-Val-Gly in several kinds of fermented shrimp paste condiments was investigated.
Materials and Methods
Chemicals γ-Glutamyl-valyl-glycine was chemically synthesized as previously reported (Ohsu et al., 2010) . The stable isotope of 15 N-uniformly labeled L-Arg (Arg-UN) was purchased from Isotec (Tokyo, Japan). An AccQ Fluor reagent kit was acquired from Waters (Milford, MA, USA). HPLC grade acetonitrile (Junsei Chemicals Co., Ltd., Osaka, Japan) and formic acid (99%; Wako Pure Chemical Industries Ltd., Osaka, Japan) were used for the mobile phase.
Deionized water was prepared using a Milli-Q system (Millipore, Billerica, MA, USA). Finally, the resulting 50-μL solutions were subsequently transferred into 1.5-mL microtubes, vortexed and heated at 55℃ for 10 min on a block-heater. After cooling to room temperature, 100 μL of 0.1% aqueous formic acid was added to the reaction mixture.
Apparatus The analysis of γ-Glu-Val-Gly after derivatization was performed using an LC/MS/MS system according to the method reported previously (Kuroda et al., 2013 ). An Agilent 1200 series HPLC system (Agilent Technologies, Santa Clara, CA, USA) equipped with a binary pump, a degasser, an auto-sampler, and a column compartment was used for the separation. An AB Table 1 . Characteristics and general composition of various fermented shrimp paste condiments. Table 2 . γ-Glu-Val-Gly content in the various fermented shrimp paste condiments.
